Secondary sarcomas in childhood cancer survivors: a report from the Childhood Cancer Survivor Study.
Childhood cancer survivors are at increased risk for the development of secondary sarcomas. Exposure to radiation therapy is a known risk factor for the development of these sarcomas. Other risk factors for secondary sarcomas have not been well described for childhood cancer survivors. We analyzed a large cohort of childhood cancer survivors to determine the true incidence of secondary sarcomas and to examine factors associated with the risk of developing secondary sarcomas. The history of secondary sarcomas in 14,372 participants in the Childhood Cancer Survivor Study was determined from self-reports in three questionnaires. Risk of secondary sarcoma was evaluated by use of standardized incidence ratios (SIRs) and excess absolute risks (EARs) as calculated by use of data from the Surveillance, Epidemiology, and End Results Program. Cox regression models were used to estimate hazard ratios of developing subsequent sarcomas. Hazard ratios were reported as relative risks (RRs). We identified 108 patients with sarcomas that were diagnosed a median of 11 years after the diagnosis of childhood cancer. The risk of sarcoma was more than ninefold higher among childhood cancer survivors than among the general population (SIR = 9.02, 95% confidence interval [CI] = 7.44 to 10.93). The excess absolute risk of secondary sarcoma was 32.5 per 100,000 person-years (95% CI = 26.1 to 40.3 per 100,000 person-years). Higher standardized incidence ratios and excess absolute risks were associated with young age at primary diagnosis, primary sarcoma diagnosis, and a family history of cancer. In a multivariable model, increased risk of secondary sarcoma was associated with radiation therapy (RR = 3.1, 95% CI = 1.5 to 6.2), with a primary diagnosis of sarcoma (RR = 10.1, 95% CI = 4.7 to 21.8), with a history of other secondary neoplasms (RR = 2.2, 95% CI = 1.1 to 4.5), and with treatment with higher doses of anthracyclines (RR = 2.3, 95% CI = 1.2 to 4.3) or alkylating agents (RR = 2.2, 95% CI = 1.1 to 4.6). Childhood cancer survivors appear to be at increased risk for secondary sarcomas compared with general population rates.